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PVS 

A METHOD FOR DETECTION OF COLORECTAL CANCER IN HUMAN SAMPLES 
Field of the Invention 

The present invention relates to a method of diagnosing colorectal cancer in human 
samptes using several novel protein markers. Differential expression pattern of these 
5 markers are indicative of a person having colorectal cancer and/or predictive of the stage 
of the disease in a colorectal cancer patient. 

Background 

Colorectal cancer is one of the world's most common cancers and the second leading cause 
10 of death due to cancer in the western world. Investigations of colorectal cancer show that 
most colorectal cancers develop from adenomatous polyps. The polyps are usually small 
and pre-neoplastic growths, that develop on the lining of the colon and can over time 
progress into colorectal cancer. Colorectal cancer occurs as a result of a sequence of 
mutations during a long period of time and these mutations mark the several different 
15 pathological stages of the disease. A model put forward by Fearon and Vogelstein 

describes colorectal cancer progression from normal epithelia to metastasis through the 
phases of dysplasia, early, intermediate and late adenoma and carcinoma. 

A rare, inherited condition called familial polyposis (FAP) causes hundreds of polyps to 
20 form in the colon and rectum and unless this condition is treated, FAP is almost certain to 
lead to colorectal cancer. These individuals are therefore in a special need for a accurate 
screening test, where biopsies can be taken from a polyp during colonoscopy and analyzed 
for neoplastic changes. 

25 Several mutations in oncogenes and tumor-suppressor genes have been identified in 

colorectal cancers and some of them have been associated with the phases of the disease 
mentioned above. 

The risk factors for developing colorectal cancer seem to be age, diet, colon polyps, 
30 personal medical history, family medical history and Inflammatory bowel disease 
(Ulcerative colitis and Crohn 's disease). 

Colorectal cancer incidences and mortality rates increase with age and sharply so after the 
age of 60. It is estimated that more than one-third of colorectal cancer deaths could be 

35 avoided if people over the age of 50 had regular screening tests, since over 90% of all 
cases occur in people 50 and older. This is due to the fact that colorectal cancer is one of 
the most preventable cancers, If it is detected at its early stages. If screening tests were 
performed on the risk groups for colorectal cancer, it could help to prevent deaths due to 
the disease by finding pre-cancerous polyps so they can be removed before they turn into 

40 cancer. 
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Stud.es have shown that women with a history of cancer of the ovary, uterus, or breast 

r^* lT 6What ' nCreaSed Ch3nCe ° f deve, °P |n 9 colorectal cancer. The risk of developing 
cotarectal cancer the second time seems to be evident as well. So these findings suggest 
that persona, medical history seems to be re.evant in terms of the assessment of risk for 
5 colorecta cancer. The same seems to be true for family medical history. First-degree 
relatives (parents, siblings, children) of a person who has had colorectal cancer are 

Z^onH-r " k ! ,V t0 deVel ° P thlS typft ° f CanCer th ^^lves. Ulcerative colitis is a 
chrome cond.tion where the lining of the colon becomes inflamed and persons having this 
Q condlfon are considered at a greater risk of developing colorectal cancer than otherT 

The usual diagnostic methods for colorectal cancer are procedures such as: sigmoidoscopy 
and colonoscopy, that involve looking inside the rectum and the lower colon 
(sigmoidoscopy) or the entire colon (colonoscopy) and allowing for removal of polyps or 

n no, tfeSUe f ° r eXamination under a ^'croscope. A polypectomy is the removal 

of polyp s) during a sigmoidoscopy or colonoscopy, which is a procedure, often performed 
on individuals suffering from FAP and Individuals with sporadic, recurren colorectal poTyps 
Another way is to do X-rays of the large intestine, which ,s a technique that can reveal 
polyps or other changes in the intestine. A much less cumbersome method, but less 
indicative, s the fecal occult blood test (FOBT). It Is a test used to check for hidden blood 

» 93 S ° bSerVed th3t CanCere or po, yP s b,eed - a "d FOBT is able to 
detect small amounts of bleeding in the stool. 

The potential use of mass spectrometry as an aid for diagnosing cancer has been 
demonstrated in WO 01/25791 A2, disclosing protein markers from prostate cancer 
25 patien s being differently expressed as compared to samples from healthy subjects or 
patients with benign prostate hyperplasia (BPH). 

f^Tl^ Ud,eS d ,! SCribe USefU ' markerS f ° r the dia 9" osis of colorectal cancer. US 
6,455,668 describes a screening method for identifying bioactive agents being capable of 

c™. 9 H 6Ctal CanCGr modu,ati "9 (BCMP). It further describes a method for 

screemng drug candidates, wherein a gene expression profile is used Including OAS, or 
fragments thereof. The expression profile can further include markers selected from the 

COAT C^f rUl^*' BCX2 ' CBC2 ' CBC1 ' CBC3 ' ° A9 ' CGA7 ' BCN5, CQA1, BCN7, 
« h \ ' CAA9 t WO0055 633). Another publication, US 2001/0044113 

tuT^t ^ T ° f iS ° 2yme ' ' n comb,nation w 'th more conventional cancer mar'kers 
wltte^v^.' and , C " mVC ' t0 d6teCt Chan96S in co,ono <^ gene expression associated 
r,lo h k 965 CO, ° n tUrnorl 9 enes,s °V Nation of poty A + RNA from feces. It should 
also be mentroned that the use of an undefined Defensln-polypeptlde (Defensin-X) in 
diagnosing cancer is described in WO 99/11663. 

* 

There is, however, still unmet need for a simple diagnostic and/or prognostic test to 
prov de an indication on whether or not an individual has colorectal cancer. It would also 

thediseaTe 6 *° * 9Mn9 °" the StatUS dur,ng su ™illance of 



30 



40 
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Summary of the Invention 



The present Invention relates to a method of diagnosing colorectal cancer in a «mn, 0 
Differential expression pattern of these markers are Indicative of a „.™„ h. • 



Detailed description of the Invention 

a sample L ^ ! P * ft ° m " mammal - 'he method comprising obtaining 

^KMr rr. b> a — — - -* 

one. twentymo ZZ2£Z%^JT?*? tWent '- 

Da. 2230 Da 2275 to ^ „, ' 9 ° 9 ° 03 ^ 12 °°° ° a ' » "*« « «« «». 2210, 

2S to.' eje to' a^^?^^ «• °* — ■>'■ 

3o marjr Lm the ZZZZZT " " ~ ~ 

— to the SIJ^SS™ rESETST* " 

s"a^z e d'r~d,r ", pha f se : ° r co,orecta ' ^ rei ^ » •» 

40 on pathotogl^^'r^n^ , a "°' eaa ' ^ te "«* "—I 

colorocta, ^"ce^^on^^ 6 ' 1 ;- ™* CUrrent ' i ' used "»*• Ascribes 

avsplasia. adenon^ ^ Zf^ZZSZT* " ^ - 
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in the present context, the term rnamme, refers to a primate, preferably a human, 
assay ca7be ^ 0 ,mm ^ ° qUanHtaBve ""VW- Such detection 

whlch are based on L S^dw,* ^T?^' ^ "* < n "°'°<"™"°assay). 
antibody with differed T ° f CatCh ' n9 * Mb0 <» and d ««*<>n 

labeied „„h an Zl 'ITl " Same molaa " e - ™« Section antibody is then 
the desired ma^T^Z^^ °' * radioactlve s ^stance or the like, to quantify 
15 label of the SSH a" * — " dependS ^ » the 

The term" 2D-Gel» (two-dimensional electrophoresis) relate «n 

electrophoresis technique where a protein e*ra*t Lb eSLTwT T ^ * 

dimension and then directlv aton^T subjected to an electrophoresis in one 

20 The conditions Jing^ »" ■ -ond dimension, 

voitage, buffer and agents present dX ^Z" 5 " * SeParat '° n ' 

r ent invent,on mass spect °^ * — to — «* 

SELDI-TOF (Surfa^ EnhlnHr Spectrometr Y ™*hod used Is preferabiy a 



25 



30 



r^r„^~r :rjrr' rr s ,o tow d — ' ~— * 

probes to retain n u*»!T T attac " ed ° r synthesized onto a surface and used as 

U^T^c^Z'eZZT R ' iA - mS " US " a " V reterrcd l ° aS Option 
35 time. Example ort ch ^,^71°™* ^ ^ " at a «■*■*> 
printed on gLa sTefan^T! °' WnU< * K * ,de ""^ Where ^"""cleotides are 
glass silde. CDNA ""^ Where ^ Complementary DNA) Is spotted on 

nrass apecrometry J^™^ KTSEST S ' 9na '" 
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and negative calls can be made. Another possibility ic trt ca . arf 

poo. of samples from various phases or stages o The cance, LTT"? ^ ° n 3 

or a stage of the disease. It may even |T22£!? * ? determlne the Progression 
the disease. The reference va'ue ^ £52?- t ^ ^ Pr ° 9n0s,s of 

5 intensity signal va,ue(s, ca.cu.ate^o. ££SE one o7 ma7y S*" ° f "* 
the negative values are m*Ho „„ei W . 1 y of the m£ >rkers, wherein 

10 S £££££ °™ 8 ^ ' ' nVenBOn the reference ™' ue * *— *. stage 
the samples from the same stage are assayed. 9 diS6aSe ' 

is r a, r f can be based on data — — * 

the same mammal TreTerli !T ^ 3 Samf> ' e W ' th ° Ut ****** cancer f ™ 

Seance, sue aX Sl^ , o STTT ' 

Derson is n^iw f« k*. A i nereoy, it can be determined whether a 

25 P^;l V ^ t C — ' " » — • P—n—d specmcv and/or a 

30 us lnfl any IM of rmrthematlca, formula or algoXrn °'" :i " ned 

3 5 ekes b ,r,£r ~"^^=£— 

individuals to^72S^i P ° S f * ^ b, °° d Samp,es ff ™ hea '^ 
from coStno^ MmP ' eS indiVidUa ' S Which are k — to be suffering 

,o s/^^trir: by r stage ° f the — - 

the most commonly used ZtaZ * T 9 m ° re tha " ° ne model ' but 

This is the so called Lukes' da^Sl VTl ^ ' S b3Sed ° n the tumor morphology, 
by l~kha*t-Mum^ *• Nation described 

using the terms Dukes' A-C DuLs 1 h ' h > C ' aSSlfym 9 the dlseas * *** three stages 

a c. Dukes A describes a cancer, where the cancer is limited to the 
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« 1^ °: SUb - m, " :oss > of *• «*» >nd has not penetrated the colon. At the 
Dukes B 5tage , the cancer has penetrated the muscularis propria and Invaded 

z~; c 8 'cotr:rr ze ? *" a reo, ° na ' — ^ - ~" - 

x^r^e^r ,* 80 - 9o% at - ~" 

Duk^ r * , 60-70% 5-year survival rate whereas patients with 

Duke s C colorectal cancer are down to ?n-^noA -ri,^ c , . fauenis wun 

Duke, D colorectal cancer „ j£Z™£H ^ %~ "* ** ~ 
Dukes A, Duke s B, Duke s C and Duke's D ** 9 " >UP ° mS ' S " n9 °' 

15 ZfZZZZZZ ZZT fe a , bl ° ,09lcal sample - ™ e sample - te — - 

« yroup consisting of blood, serum, plasma, feces, saliva, urine a cell iv«t« a H«„ a 

zzsszz t,ssua a - — — — 

In a preferred embodiment of the present invention a protein extract is made from tha 

iri£ a ?rf r --^ 

could be made using photometry, spectrometry and gel electrophoresis. 

the p"" n ce o7 hfd isea^fnom i ^ — *>' «— * 

^rsr^srs ar for 3816 ^ 6436 — 
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of the disease from blood samples. Preferabl * se,ec *d for evaluation of the presence 
10 presence of the d^^d ^ ~*' " - 

^ r Sd e r s rr of the r sent — • the ~ — 

Presence of the dls '™ h^ sTrn^s ~ "* " 



cZZ^TLTs^t tUm0r " SU ™ "« Have been Identify «n 
disease. A muStioTin S tulr f 96065 aSS ° dated W ' th Certaln P hases ° f 

20 estimated that over 80% of alt cor^t ► , dev e'opment of adenomas and It has been 
gene. There are aZul ^ ^ 9 SOmatte mutatton «" «» APC 

Lore^n™ hava «~" shown to be invo.ved with 

mutations In the my C myb Tno „«. Pontage of colorectal cancers show 

intermediate evenT In electa, carc^ T , mUtat ''° n * k " raS * C ° nSldered * * an 
25 to intermediate ade^lTve^l^ T the d ' SeaSe from ear, V ^enoma 

been associated ££££ ^^T^lT' 5 "™?* 0 ' ^ ^ **> 
of chromosome 18 Allelic loss « ?^ h k 9e " eS are '° Cated on the ,on 9 a ™ 

colorecta, cancer)! MADR2 sTne^ f* 0 *** With th6 ° CC 9ene < delated * 

1 ' MU ** 9ene (also known as JV18) and nprvt rt o« A . 

pancreatic cancer), the last two are players In the TGF bl , ( ! * " 
30 proposed that DCC, DPC4 and MADft/n^ V TGF - beta sJgnal.ng pathway, it has been 
(Gryfe R et at). W ro ' e ln the pro 9 ressf on over to late adenoma 

35 chromosome 17 is a ™^a™^liT I^f product of the 9*n«. which is located on 

or hetero Zy9 oc1ty on i ,o has Z. - * fUnCUOn ' n Ce " ^ "W**-". "ut a toss 

ozygoaty on 17p has been demonstrated in over 70% of all colorectal cancer*. 

40 supplemented with ! detection of colorectal cancer could be 

conslstmrof apc Ifl"! "J™ P "' teln "" rt "" — «- *-» <>">"P 

«C isozyme be" baTa'„^ m yc ' ' BC " 7 ' °>«- C6A8 - «A9. 
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Figure 13 presents the observed pattern of peptides In the region form 1900 to 2500 Da 
the present inventors propose that the possible markers of values 1945, 2210, 2230, 2250 
and 2275 Da. are somehow related. The pattern could indicate: 

5 1) Fragmentation of a larger protein 

2) Ugand binding peptides 

3) Proteolytic processing of peptides 

4) Translational / transcriptional regulation of peptides. 

Figure legends 

10 Figure 1. 

Average intensity values of biomarkers of colorectal cancer. Tissue samples from 12 cancer 
patients including a normal tissue samples and cancer tissue sample from the same 
individual were homogenized and protein extracts were analyzed by mass-spectrometry 
using SAX2 chips and the SELDI-TOF technique. The figure shows the intensity levels of 
the markers selected based on highest sensitivity and specificity. 



15 



20 



Figure 2. 

Discriminating values calculated for 8 biomarkers. The average intensity value for each 
b.omarker was calculated for normal and cancer tissue sample sets, after removing the 
h.ghest and lowest values.The discriminating value for each biomarker was round by 
dividing the average intensities from each of the sample sets. 



Figure 3. 

Average intensity values of possible biomarkers in serum. Serum samples from 10 cancer 
25 patients and 10 healthy individuals were analyzed by mass-spectrometry using IMAC3 
chips and the SELDI-TOF technique. The figure shows the intensity levels of the markers 
selected based on highest intensity. 



30 
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Figure 4 



Serum marker: 1945 Da. 



Signal Intensity 


Cancer 


Normal 


mlddel 


2,39339 


24,94229 


Max 


8,899157 


77,64356 


Min " 


0,211373 


5,690569 



Threshold value: 8.9 (maximum value for cancer serum) 

12 out of 78 normal serum samples fall below threshold, producing a specificity of 85 Vo. 
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Figure 5 

SERUM marker 2210 Da 



Signal intenisty 
middel 



Max 



Cancer 

2,902108887 



12,68954992 
0,113351842 




Normal 
23,80824 
44,71738 



0,988566 



Threshold value: 12.7 (maximum value for cancer serum) 
5 18 out of 78 normal serum samples fall below threshold, producing a specificity of 77 %. 

Figure 6 

Serum marker 2230 Da 




Signal intenisty 
mid 



max 
min 



Cancer 

1,302903945 
5,682529669 
0,012316878 




Normal 
13,5604 9 
31,203 
3,637036 



10 Threshold value: 5.6 (maximum value for cancer serum) 

18 out of 78 normal serum samples fall below threshold, producing a specificity of 77 o /o , 

Figure 7 

Serum marker 2250 da 



Signal intenisty 
mid 

max 



15 



Cancer 
1,20419354 1 
3,640628662 




Normal 
7,006661 
20,46203 
0,550792 



Threshold value: 3.6 (maximum value for cancer serum) 

22 out of 78 norma, serum samples fall below threshold, producing a specificity of 72 %. 



Figure 8 
20 Serum marker 2275 da 









Signal intenisty 


Cancer 


Normal 


mid 


0,821724872 


4,189622 


max 


3,090245007 


14,90973 


min 


0,125868733 


0,245692 



Threshold value: 3.1 (maximum value for cancer serum) 

30 out of 78 cancer serum samples fall below threshold, producing a specificity of 62 %. 
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Figure 9 

Serum marke r 4300 da 

Signal intenisty 
mid 
max 
min 



Cancer 
0,358838372 
1,082232326 
0,029092626 



Normal 
2,662629 
10,52571 
0,225152 



Threshold value: 1.1 (maximum value for cancer serum) 
5 20 out of 78 cancer serum samples fall below threshold, producing a specificity of 74 %. 

Figure 10 

Serum marker 4475 da 



Signal intenisty 



mid 



Cancer 

0,828595247 
2,067939342 




Normal 
3,363255 
7,826388 



10 Threshold value: 2.1 (maximum value for cancer serum) 

20 out of 78 cancer serum samples are below threshold, producing a specificity of 74%, 

Figure 1 1 

Serum marker 4500 da 




15 

Threshold value: 2.1 (maximum value for cancer serum) 

20 out of 78 cancer serum samples are below threshold, producing a specificity of 74 %, 

Figure 12 
20 Serum marker 5.9 Da. 



Signal intenisty 


Cancer 


Normal 


middel 


5,088206618 


1,413438 


max 


13,43115416 


5,412548 


min 


0,638267678 


0,182963 



Threshold value: 5.4 (maximum value for normal serum) 

49 out of 78 cancer serum samples fall below threshold, producing a specificity of 37 
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Figure 13 

Peptide pattern in the region from 1900 to 2500 Da. 
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Examples 

Example 1 Identification of biomarkers for colorectal cancer by tissue investigations. 

The aim of the study was to identify protein biomarkers indicative of colorectal cancer by 
5 comparison of normal and cancer tissue from colon and rectum. 

Method 

Sample preparation 

Samples from 12 cancer patients were collected. Normal tissue samples and cancer tissue 
10 samples from the same colon were taken and frozen at -80°C. Prior to analysis the 
samples were taken out of the freezer and placed into homogenlsation/Lysis buffer. 

Lysis buffer: 

100 mM TRIS, pH 8.0 
15 9.5 M UREA 

1% CHAPS. 

The samples were homogenized in a Wheaton Overhead Stirrer for 2 minutes at speed 
step 2. 

20 

Analysis 

Protein extracts were analyzed by mass-spectrometry using the SELDI-TOF technique. 



25 



SAX2 chips were pre-treated with 50 pi 100 mM TRIS pH 8.0 buffer. 

10 pi homogenized sample + 60 pi TRIS pH 8.0 buffer were mixed and incubated on SAX2 
Chip ,n a Bfoprocessor for 30 minutes at room temperature. Thereafter spots were washed 
twice in 250 pi 100 mM TRIS pH 8.0 for 5 minutes. 

30 2 times 0.5 ul Matrix (CHCA) was applied onto spot surface. 
Instrument settings 

Proteinchlps were analyzed at Laser intensities of 190, 210, and 230, and the sensitivity 
level was set at 8. 



35 



Results 



Putative biomarkers were identified by visual examination of the mass spectra from cancer 
and normal samples. 



40 
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Table 1. Mass values of proteins showing increa 



expression in cancer tissue: 



Laser Intensity 


190 


210 


230 


2305 Oa 


2305 Da 


2305 Da — 




2460 Da 


2460 Da 




2840 Da 




2850 Da 


2850 Da 


2850 Da 


2991 Da 






3370 Da 


3370 Da 




3440 Da 


3440 Da 




3480 Da 


3480 Da 






4275 Da 


4275 Da 






6.850 p a 



5 Table 2. Mass values of proteins showing rificcgasfisLgJsergssiao In cancer tissue: 



Laser Intensity 


190 


210 


230 


1925 Da 










1940 Da 






5000 Da 






6190 Da 




6375 Da 






6575 Da 








6590 Da 






7570 Da 






8410 Da 






8700 Da 






9090 Da 






11670 Da 






12000 Da 



Possible biomarkers: 



10 in order to the determine the specificity and sensitivity of the possible biomarkers all 
spectres were normalised based on total ion current. 
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Table 3. Specificity and sensitivity of protein biomarkers showing increased 
cancer tissue: — — 



expression in 




5 ca^er 4 ti2ue C : ifidtV * Pr ° t6in W ° markers show,n 9 decreed ^ , n 



Size (Da) 


| Specif icity(%) 




| Sensitivity (%) 


1920 


75 ~ 


~50 


1940 


~67 ~ 


25 


5000 


~50 


~50 ' 


6190 


83 


75 


6375 


67 


100 


6575 


58 


58 


7590 


83 


rso 


8410 


~58 ' ~ 


42 


8700 


"66 ' 


"58 ~ 


9090 


$3 


83 


11670 


83 


50 


12000 


$3 


83 



10 Possible multi-protein biomarker: 

werfseterted 65 ° f SenS,tMtV Spedflclty the most PrwnMno singfe protein biomarkers 
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Table 5. Protein biomarkers showing increased Pvprecc,^ in cancer tlssue . 



Size (Da) 


Specificity(o/o) 


Sensitivity (%) 


Identification 


2850 


100 


"92 


nd 


3370 


75 


83 


Alfa-Defensln-2 


3450 


"83 ' 


~83 


Alfa-Oefensin- 1 


3480 


83 


~92 


Alfa Defensin-3 


4270 


~92 


~92 


"nd 


6850 


92 


92 


nd 



5 Table 6. Protein biomarkers showing decreed ~ P r fV ^ n ln 



cancer tissue: 



10 



Size (Pa) 

9090 
12000 



Specificity(o/o) 

83 
83 



Sensitivity (<Vb) 
83 

83 



Identification 

nd 



nd 



Conclusion 

Eight promising single protein biomarkers were found using the SELDI-TOF mass- 

IZT^V ^TT™ aPP,Vin9 SamP ' eS ° n P rote,n -chips. Three of the markers have 
been fully Identified as Alpha-Defensin 1, 2, and 3. A multi-protein biomarker based on a 
combmafon of one or more of the eight proteins shown above may prove to be a very 
effective way of screening for colorectal cancer. 



15 Example 2 Identification of biomarkers for colorectal cancer in serum 

The aim of the study was to identify protein biomarkers indicative of colorectal cancer by 
comparison of serum samples from normal and cancer patients. 

20 Method 

Sample preparation 

TZZTITT bl °° d ° f 10 Pat ' entS d,agnosed as havj "9 color "*al cancer and 
10 healthy individuals. 



25 Analysis 



MOw^ff 1 P WaS r ^ treated with 2 «"H» 5W 100mM NiSQ4, followed by wash with 5 pi 
MQ water and equilibration with 2 times 5 yl binding buffer. 



Binding buffer: 

30 lOOmM TRIS HCI, pH 7.5 

SOOmM Nad 
0,1% Triton X-100 
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2 Ml of each serum sample was diluted In 48 pi binding buffer of which 4 pi W as applied to 
the protein chip surface. The chip was .eft on shaker at room temperature fo 4 " inuti 
The sampie was removed from the chip surface and each spot was washed with 3 " mes 5 

OS^nZ^' PH 74 ' ?00mM NaC,) - Fina, ' y Ch,p was air -^d and 2 les 
0.6 pi CHCA (100%) was applied to each spot. 

Protein extracts were analyzed by mass-spectrometer using the SELOI-TOF technique. 
10 Instrument settings 

oXr s peira ere * ^ *"* S6nS,tlVity ,6Ve,S to obtain 



Results 

15 Sensitivity and specificity of putative serum markers: 



Table 7. Protein biomarkers showing increased 
patients: 



gxprfission in serum samples of cancer 




Ia«ente: Pr ° te ' n bi ° markerS Sh ° W,ng leased exnr* s,in n in serum sampies of cancer 

?\ I C?_ S*5_-^ ~ 1 — „. . 

Identification 




25 Cone fusion 

Eight possible single protein biomarkers were' found using the SELDI-TOF mass- 
spectrometry technique and applying serum samples on protein-chips. None of the 

Z^Zn aV6 F been fUHV ident ' fied ann0tated ' A mu '«-P^'" biomarker based on a 

30 eff^r f °Z ° r m ° re ° f ^ Gi9ht Pr ° tefnS Sh0Wn above ma * P^e to be a very 
30 effective way for diagnosis of colorectal cancer. 
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Example 3 Serum screening 

Materials and method 
Chip: 

Serum samples were analysed on IMAC3 chip {Ciphergen) 

5 

Pre treatment: 

Each spot is outlined with hydro pen. 

5u» 100 mM WiS04 is added, shake (ISOrpm) 1 mtn. Remove. Repeat once 
5ul MQ water is added, shake 1 min. Remove. 
10 5ul Bind buf is added shake lmin. Remove. 

Bindlnn stop; 

Chip is placed in Bioprocessor. 

50 Ml binding buffer + 5„l serum is mixed in eppendorf tube, solution is loaded in 
id bioprocessor. 

Leave on shaker (250 rpm) for 40 mln. Remove. 
Washing s^p- 

^ 200 Ml washing buffer is added. Shake (250 rpm) Smin. Remove. Repeat once. 

Pry step: 

Chips are removed from bioprocessor and left to air dry for 20 minutes. 

gosaallisafciaa ste& 

25 0.6 mI matrix solution is added to each spot. Air dry chip for 5 min 
Repeat once. 

Analysis: 

30 s?nsftiv^ a 4 na,ySed ° n " ' nStrUment (aphergen > at ,aser '"tensity 210 and detector 
Results 

Biomarker Wizard analysis 

78 colon cancer serum and 78 normal serum samples were analysed as described above. 



35 



All spectra were pooled and normalised based on total ion 



current. 
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Possible biomarkers were identified by Biomarker Wizard (Ciphergen) analysis with the 
following parameter settings: 
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First pass: 5, Min peak treshold: 0%, Cluster mass window: 0,3 %, Second pass: 5. Based 
on the results from the Biomarker Wizard 9 peptides showed promising marker 
characteristics. 



5 Conclusion 

Mass values of possible serum marker peptides: 

Down-regulated in colon cancer serum: 

10 1945, 2210, 2230, 2250, 2275, 4300, 4480, 4500 Da. 

Up-regulated in colon cancer serum: 



15 



5906 Da. 

Threshold vafni gs for possible serum markers 

Optimal threshold values for the 9 serum markers were selected in order to determine 
maximum specificity of individual markers: 

20 Marker (Da): Specificity (%): 

1945 85 

2210 77 

2230 77 

2250 72 

25 2275 62 

4300 74 

4480 74 



30 
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4500 74 
5906 37 

Principal component analysis 

Based on principal component analysis of a sample set of 38 cancer serum and 31 normal 
serum, it was shown that especially three markers were of high Importance for 
discriminating between cancer and normal serum. 

Especially important markers: 1945, 2210 and 5906 Da. 

Note: Optimal conditions produces a mass accuracy of +/- 0.1% 
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Claims 

1. A method of diagnosing colorectal cancer In a sample from a mammal, the method 
comprising 

5 obtaining a sample from said mammal 

assaying said sample by a quantitative detection assay and determining the 
Intensity signal of at least one marker selected from the group consisting of the 
polypeptides having apparent molecular weight of 2850 Da, 3570 Da (def 2), 3450 
10 Da (def 1), 3480 Da (def 3), 4270 Da, 6850 Da, 9090 Da and 12000 Da as well as 

1945 Da, 2210 Da, 2230 Da, 2275 Da, 3882 Da, 4300 Da, 4480 Da, 4500 Da, 
5900 Da, 5906 Da, 3816 Da, 6436 Da, 13265 Da, 11133 Da and 13331 Da 



15 



* 

comparing said intensity signal(s) with reference value(s) 

identifying whether the intensity signal of at least one marker from the sample is 
significantly different from the reference value. 

2. A method according to claim 1, wherein the reference value is/are Intensity signal 

20 value(s) calculated from data of said marker(s) obtained from a sample without colorectal 
cancer from the same mammal. 

3. A method according to claim l or 2, wherein the reference value is/are intensity signal 
value(s) calculated from data of said marker(s) obtained from samples from normal and/or 

25 colorectal cancer tissue. 

4. A method according to any of the preceding claims, wherein the reference value is 
indicative of the stage of colorectal cancer. 

30 5. A method according to any of the preceding claims, wherein the stage is selected from 
the group consisting of Duke's A, Duke"s B, Duke's C and Duke's D. 

6. A method according to any of the preceding claims, wherein the sample is selected form 
the group consisting of blood, serum, plasma, feces, saliva, urine, a cell lysate, a tissue 

35 sample, a biopsy, a tissue lysate, a cell culture, semen, seminal plasma, seminal fluid and 
cerebrospinal fluid. 

7. A method according to any of the preceding claims, wherein a protein extract is made 
from said sample. 

40 

8. A method according to any of the preceding claims, wherein the protein concentration is 
made constant. 
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9. A method according to any of the preceding claims, wherein the quantitative detection 
assay Is selected from the group consisting of immunoassay, kinetic/real-time PCR, 2D gel 
protein array, gene array and other nano-technology methods. 

5 10. A method according to any of the preceding claims, wherein the signal Is selected from 
the group consisting of fluorescence signal, mass spectrometry images, radioactivity and 
enzyme activity. 

11 A method according to any of the preceding claims comprising, supplementation with 
10 at least one marker selected from the group consisting of APC, k-ras, myc, myb, neu, DCC 
DPC4, MADR2, p53, BCMP. OAS, CZA8, BCX2, CBC2, CBC1, CBC3, C3A9, CGA7, BCN5 ' 
CQA1, BCN7, CQA2, CGA8, CAA7. CAA9, PKC isozyme, bcl-2, bax and c-myc. 

12. A method according to any of the preceding claims, wherein the Intensity signal for 
15 markers 2850 Da, 3570 Da <def 2), 3450 Da <def 1). 3480 Da (def 3), 4270 Da, and/or 

6850 Da is raised 

13. A method according to any of the preceding claims, wherein the intensity signal for 
markers 9090 Da and/or 12000 Da Is decreased. 

20 

14. A method according to any of the preceding claims, wherein the intensity signal for 
5900 Da, 3882 Da and/or 5906 Da is raised 

15. A method according to any of the preceding claims, wherein the intensity signal for 
25 3816 Da, 6436 Da, 13265 Da, 11133 Da Da and/or 13331 is decreased. 



a primate. 



16. A method according to any of the preceding claims, wherein the mammal is 

17. A method according to claim 16, wherein the primate is a human 

30 

18. A method according to any of the preceding claims, wherein the intensity signal for 
markers 1945 Da and 2210 Da is decreased and 5906 Da is raised. 

19. A method according to any of the preceding claims, wherein the intensity signal for 
35 markers 1945 Da, 2210 Da, 2230 Da, 2250 Da, 2275 Da, 4300 Da, 4480 Da and/or 4500 

Da is decreased. 

20. A method according to any of the preceding claims, wherein the intensity signal for 
marker 5906 Da is raised. 

40 

21. A method according to any of the preceding claims, wherein the intensity signal for 
marker 1945 Da is decreased. 
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2# A method according to any of the preceding claims, wherein the intensity signal for 
marker 2210 Da is decreased. 
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